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Table 1- Results of soil analysis at 0-30 cm depth in two years studied
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Table 2- Analysis of cow manure and vermicompost studied in two crop year
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Table 4- Comparison of the effect of green manure on some chemical properties of soil and N uptake by Purslane

o 395 SB I s S oj95 SB s QB i iy ! 039 5 (33970
Green manure Soil organic Soil Nitrogen (%) Phosphorus pH Biomass Nitrogen
carbon (%) absorbable in soil (%)
(mg.kg™)
(255 Byae pac) sl 0.69 ¢ 0.072¢ 5.22¢ 7.95a 1.11 be
Control
i . 0.78b 0.078 b 6.04 b 754 b 1.13b
Eruca sativa
glads J5 Sile 0.90a 0.086 a 8.38a 7.55b 1.04¢
Vicia villosa
sy J5 0.81b 0.080 b 6.50 b 753¢ 124a
Eruca sativa +
Vicia villosa
LSD 5% 0.08 0.005 0.83 0.056 0.056

)5 2o 3 g Jless] daws (3 LSD (yg03l bl 3 (gyld dime WS g0 0 13 S e g > syl (sl pSSleo
Means with the same letter in each column are not significantly different based on LSD test (p<0.05).
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Carvalho, 2015; Mirzashahi et al., 2016; Adekiya et al.,
olels e jlay ads 45 .(2017; Trupiano et al., 2017
ool 0 o)Ll S jaud l5ee (ial38] 0 5w 368 lgic s poS)
owd e 59,10 zelaw isl38l L (Dabighi et al., 2016)
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Table 7- Comparison of the effect of organic and inorganic on some chemical properties of soil, N, P uptake and grain yield

Purslane
9 I35 b oS wep e ey BB RS % ! Oj9r ey b ey Al Sles
52 o Sk Sk SB Cis pH 03¢5 Canney sdgicun;  Grainyield
Inorganic and Soil organic Nitrogen phosphorus Percentage Percentage of (kg. ha™)
Organic Sources carbon percentage absorbable of nitrogen phosphorus
percentage of soil in soiI1 biomass biomass
(mg.kg™)
(55 B pic) als 0.80b 0.079b 6.91b 7.94a 1.30b 0.20d 1644.88 b
Control
3 255 0.92a 0.088 a 8.25ab 7.92b 1.30b 0.36b 1835.36 ab
Cow manure
oot 09 0.80 b 0.079 b 6.86 b 7.88 ¢ 1.24b 0.24¢c 1690.50 b
Vermicompost
@mkj’f 0.79b 0.079b 8.90 a 791b 1.43a 0.43a 1959.29 a
LSD 5% 0.02 0.001 141 0.01 0.12 0.01 193.8

585 3o ) gy Jlesnl gaw (0 LSD (9051 (wliol (65 sime WS ¢ ygim p p3 S yiidie gy il (olo puSikio
Means with the same letter in each column are not significantly different based on LSD test (p<0.05).
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.(Ebrahimpour et al., 2012; Seyyedi et al., 2015) 5 ls o,L!
PH 5als 5 (igey9m Mg Byl I () (sladgS sy oo Jla5 4
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355 5 hesd 5 I sloags hlie Sl Sl awglio gl
P by QS ) gladgs ) edlatl &5 ol Gl i
G sl (CesgaSors 5 95 355) I slangs b s
ot 355 Gyae slag o SB Gls LB jaud e
SE le BB jaud Glise 6588 () 395 ) ekl NPK
Ol sl 1558 b 3adl 55 NPK sl 368 Lol il
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b il 53 NPK sl 365 51 solisl o 1 ey 5 43 Juols
P A o) cals I8 g dd) 0 psilause o mmSs )
CasggeS oyg S ) S oS Mol milie 51 oolial (i
2 SB Gle BB b G csl (355 5 Ceshebss
S’ cute sla Sho 4 4> L (Seyyedi et al., 2015)
Rezvani ) JI e cliwd giloJgoe obly ales 51 (s
Seyyedi et ) S8 pH ialS' 5 (Moghaddam et al., 2014
Oleinl dguy 5o 6\] oS cuse i 8,k 514 (al., 2015
9 sad ohig (NS Slge (ealp (SBCugb) (IS SE
Jahan et al., ) S glapuslE lg ) Seo cudlad 5 Cauzon yiol3dl

6 3l s Spe by wpS b e pialefl
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Mirzashahi et al., 2016) wib o NPK  slowd 365 5,57 4l
coived opl » (Mohiti et al., 2011; Adekiya et al., 2017
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dr90 yaud doyd wlwly o plply (Moghaddam et al., 2014
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Table 9- Comparison of the effect of nitrogen fertilizer on some soil chemical properties after Purslane harvesting

O39r% 395 Tobw SB e JB iud g ! S Cylan
Nitrogen fertilizer levels (kg. ha®)  Phosphorus absorbable in soil (mg.kg™) pH EC (dS. m?)
0 6.03 b 7.66 a 2.03b
50 6.54 a 7.64b 212 a
100 7.03a 7.63¢C 2.18 a
LSD 5% 0.5 0.008 0.07

5,85 3oy gy Jlesnl gaw (3 LSD (9051 (wlaol (65 sime M| ¢ ygim y p3 S yidie g y> il (sla pSibio
Means with the same letter in each column are not significantly different based on LSD test (p<0.05)

W yh by had Do 9 SB sl (S e BB i Glise g ;355 BT 6o dualio Y+ Joua
Table 10- Comparison of the effect of bio-fertilizer on the amount of phosphorus available, pH and P adsorption by Purslane

st § 395 SB s BB jhd & Ss] 0395 Cumnt j phnnd oy
Biofertilizer Phosphorus absorbable in pH Percentage of phosphorus
soil (mg.kg™) biomass
(355 Bz pac) al 6.41b 7.91b 0.29b
Control
O3 8.70a 7.91b 0.32a
Nitroxin
bsee 791a 7.94a 0.3la
Mycorrhiza
s98lyese: 791a 7.89b 0.32a
Biosulfur
LSD 5% 141 0.03 0.01

)5 2o 3 g Jlessl gdaws (3 LSD yg03l bl 3 (gyld dime W] g0y 13 S e g > syl (sl pSSleo
Means with the same letter in each column are not significantly different based on LSD test (p<0.05).
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G397 PSS Ve g sladgd J5 Sblo 5 Cliie bbe adllas
Ol 938 Jgiz) 292 la)95 2 (VIFA) S& PH (5 208" 1 1S 5
g slads 5 Sl oliie (ologe dllugy (ke gk
SVIES S \IN SIYY iy cladgs J5 Kile gl biglice
9 SB @ ond 0l Sy bl (YU i oplplh g S
M cage Gioye Vb pohw 3 (295w glacdld S0
5 sldg J5 Stle 5 Sl bl jla jI S PH oy S
25 Jols lite jlos ol 5l g
A ol plts Sy puilly @i @l gy plalesl o
S PH ol Llize f1 g ) 365 51 e alord o JT golio
ol y lite Il plo Lol g )b pxe duoyy G o] e o
ol (S (ke annlie gols (5 J9a2) 3955 3 sine o
548 sty 391 srleassh 5 T (sloogS 3] oozl 1,5 S1s pH
S 3l CuwgpeS g0yg aalllas 3350 obord o I (sladgS oy
5 Sl Sllles Sy gl Y eis) 392 5,55, S pH
Codl liasd 5 T eogs 5l olizl > S pH ials
«saa>5 > (Ngo et al.,, 2012; Ebrahimian et al., 2017)
Age 455 CusgeeS (a)9 (3903 4BL2I | am S PH (als” L)

sl pH

A e o (a5 (Spe il a8 mls Jgl pialesl
oo 395 e 3l g (33955 1 e 3957 9 Jlo Jlize 51 cjoms 398
bl 092 53 dne doyd S Jlos] a3 SBPH 2 (59555
i 5 (¥ Jpi) 255 Jogine o o) 2 e 31 gl
Dy jew 35S 3l eolawl $l > S pH ials I S 4 Ske
Sitle g Clite bybe aalllas 3)90 juw slodgS” (o I &S5 y5bs
@l (F Joi2) 29 yl0ys3 5 S PH (eS| sladgs JS
5 5 565 5l odlizsl 1,5 SBpH Lals j) Sl clilles 55
oS ysbas (Ebrahimian et al., 2017) cwl LalS Ll L
Ebrahimian ) JI slge 4550 a01,8 (b 5 op)S anSlies Wy
Bl JI laswl Wy 9 J oS s e (et al, 2017
B Gl 4o anlp (b SIS sl 5 Syl
Cawl (Sen &S ol Jolgs alox ;I (Ebrahimian et al., 2017)
Oiars golaw Ol b agd S PH (ebse a4 e
3yl S ol s Laios gl (A Jsas) cdly LialS S pH
Ngo et al., ) 558 0 SB ad (gdpwl cel olosd sladeS
L doried oo a5 WasS 5l (ool e 3,5 aslsl (2012
350e) 3l o ST &y Lo giTy e o b s oty
NgO ) Lab o SB o (gl g PH ialS el (o)l cluS
(etal., 2012
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(Jahan etal., 2014) 55, SB Sl colan yy (aibgy

A ol plts Sy puilly i @l gy plalesl
2 SE (SsIlcglin py gj g oberd (o5 plie Jlie
2l g 0395 e 395 3l Ll g2 4l e dyd Sy Lot daws
dulio @l (7 Joi2) 395 dne cho ol p e @l
&S ol M5 s g (oliord (T S35 Bliteg) (Sl
Colta Gill corge (el (S99 [)9See I edlatl
355y Cod CowguaS 0yg jl 03l ¢ pizmen Al S SS S
SB LSS cylin 1 cage NPK slad 365 5 o5
CavgeoS coyg b 3aal > ) slodgS 3l eolawl b 5ol58l
cab Js 4l SB Sl colia ials g awsh cute )»l.s
35 5 6o 255 b B 5 pgilgugy e 358 5] odlin
bl s S Sl colin il cage NPK olows
2 lewd 9 69l 395 b 3l > () sb3gS plo ool
b ol (s gl (A Jpie) 395 $pe S (Sl cylin
SB S clan il cose CusgseS oy I ool o5
(Ahmad Abadi et al., 2012; Trupiano et al., 2017) .
SB S olin G slodgS b oguad )3 (cpipen
orSeis dpae Jlop ol oull Sk @l S
Wb pas oamy s 505 5 9 (Ebrahimpour et al., 2012)
&lio 15U g9, p laddllas )5 a3l o (Jahan et al., 2014)
ookl (6L il solinel & M3 Laseie S oaS M
5 Cosheoligs b ohon CuugeoS opg 5l eslitul 5 3,555 b olen
Seyyedi et al.,, ) us SB (S xSl colan ]38 Coge 5,565
o 395 5l okl dwyo a5 @ Raggy (nl > (2015
el ie (Il cge 2,555 L (1392 olyed Cua 4 yedlgugn
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Introduction

Legumes are widely used in agricultural systems as green manure due to their ability to stabilize nitrogen in
the soil, as well as providing conditions for beneficial soil microorganisms. Organic fertilizers such as
vermicompost and manure have high capacity for water absorption and the maintenance of water and nutrients,
high porosity, ventilation and appropriate drainage in the soil. Recently, bio-fertilizers have also been used to
improve nutrient uptake and root development of plants along with chemical fertilizers. Lack of organic matter
in most soils of Iran and its calcite properties will double the need to replace chemical fertilizers with organic
fertilizers. Due to the lack of information on nutritional management of medicinal plants, and in order to increase
soil fertility and the need to reduce the application of chemical fertilizers, this study was done to investigate the
effect of different fertilizers on some soil chemical properties and the absorption of N and P elements in Birjand.

Materials and Methods

This research was carried out in two separate experiments during two growing years from 2014 to 2016 at the
research farm of Birjand University with 3 replications. During the first experiment, the effect of four levels of
green manures, including control, Eruca sativa, Vicia villosa, mix Eruca sativa + Vicia villosa and three levels
of nitrogen (0, 50 and 100 kg.ha™) on Purslane was studied. Furthermore, during the second experiment, the
treatments were combination of four sources of nitrogen supply, including cow manure, vermicompost, chemical
fertilizers (NPK) and control, as well as four types of biofertilizers, including Azotobacter and Azospirilum,
Glomus intraradices, Thiobacillus with sulfur and control on Purslane was studied. The studied traits were
included grain yield and soil chemical properties such as organic carbon, the percentage of nitrogen, absorbable
phosphorus, pH, EC and nitrogen and phosphorus content of biomass. The percentage of nitrogen in plant tissue
was measured by Kjeldahl method and the percentage of phosphorus was measured by Morphy and Riley
method. Furthermore, the organic carbon in soil was determined by Walkley- Black method, total nitrogen and
available phosphorus were measured using the Kjeldahl and Olsen methods, respectively. The soil acidity was
determined on the saturated water through pH meter and electrical conductivity of the soil saturation extract was
determined through EC meter. After collecting data, statistical analysis was performed using Minitab 17
software. LSD test was used at the 5% probability level to compare the averages.

Results and Discussion

The results showed that the application of green manure increased the organic carbon and nitrogen content of
soil, the amount of phosphorus absorbed by soil and decreased soil pH. Among green manure treatments, Vicia
villosa was superior to the others. Also, using nitrogen fertilizer increased grain yield and the amount of
absorbed phosphorus, soil electrical conductivity and reduced soil pH. Among nitrogen supply sources, cow
manure had the greatest impact on grain yield and soil chemical properties, but the role of biofertilizer
application was limited to increasing the amount of available phosphorus in the soil. Therefore, the role of cow
manure in improving the chemical status of soil was superior to the others. Due to the low soil organic matter in
most arid and semi-arid regions of Iran, especially South Khorasan, it seems that proper usage of organic
resources can improve soil conditions of these areas for the growth and yield of medicinal plants such as
Purslane.
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Conclusions

In this study, in order to reduce the use of chemical fertilizers and to absorb the maximum amount of nitrogen
and phosphorus, the Purslane biomass was treated with mix Eruca sativa + Vicia villosa without using nitrogen
fertilizer and combined treatment of cow manure and mycorrhiza. The results recommended that combination of
cow manure and mycorrhiza is suitable approach under Birjand condition.
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